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Tn the Cla ims 

Cla im 1 (currently ame nded): 
A device comprising: 

a microfluidic substrate comprising at least one sample pathway for sample flow; and 
said microfluidic substrate further comprising at least one temperature regulated zone that 
cycles between at least two different and predetermined temperatures, said at least one temperature 
regulated zone being adapted to bring at least a portion ofsaid sample pathway to said at least two 
temperatures while a sample is unidircctionally flowing along said at least a portion ofsaid sample 
pathway and sai d at least on e temp erature reg ulat ed zone compris ing a metal bm yin fluki 
communication with a plur ality ofwaler s ou rces containi ng w ater at said at l east two temperat ures, 
saiclmctal b ar being in th ermal communica tio n with said at le ast a p ortion ofs aid sample pathway 
and wherein a sample is cycled between said at least two different and predetermined temperatures 
while in said at least one temperature regulated zone. 

Claim 2 (original) : 

The device of Claim 1 , further comprising a force supplying member opcrably linked to said 
at least one pathway for sample How wherein said force supplying member applies a force to said 
sample such thai said sample travels along said at least one pathway. ! 

Claim 3.(pjfeiB3j): 

The device of Claim 2 t further comprising a sample supplier which supplies a sample to said 
at least one pathway. 

Claim 4.(Qrifiinal): 

The device of Claim 3, further comprising at least one inlet basin positioned at a first end of 
said at least one pathway such that said sample supplier supplies said sample to said inlet basin and 
said sample travels from said inlet basin to said at least one pathway. 
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Claim 5 (ori&inaD : 

The device of Claim 4, farther comprising at least oue outlet basin positioned at a second end 
of said pathway. 

Claim 6 (original 1 ) : 

The device of Claim 5, farther comprising at least oue reagent supplier positioned between 
said inlet basin and said outlet basin. 

Clai m ? (origina l); 

The device of Claim 6, wherein said device comprises a plurality of said pathways. 
Claim 8 (original) : 

The device of Claim 7, wherein said pathways comprise channels arranged in parallel. 
Claim 9 (original); 

The device or Claim 8, wherein the force generated by said force supplying member is 
pressure. 

Cl aim 10 (original) ; 

The device of Claim 1, wherein said microfluidic substrate consists essentially or silicon. 
Claim 11 (previously presented! : 

The device of Claim 1, further comprising a detector for measuring a physicoehcmical 
property of a biological sample, 

Cja im J 2„(cancc|cdl 
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Claim 13 (withdrawn) : 

A method for conducting a biochemical or chemical process comprising: 
cycling at least a portion of at least one sample flow pathway between at least two 
temperatures while a sample comprising the reagents for said biochemical or chemical process is 
flowing through said at least a portion of said at least one sample flow pathway. 

The method of Claim 13, wherein said sample flow pathway is located on a microfluidic 
substrate. 

The method of Claim 14, wherein said sample flow pathway is in thermal communication 
with at least one thermal transfer member which cycles between said at least two temperatures while 
said sample is continuously flowing through said at least a portion of said at least one sample flow 
pathway, 

Cjaim 16 (withdnjwn): 

The method of Claim 15, wherein said thermal transfer member cycles through said at least 
two temperatures a plurality of times while said sample is continuously flowing through said at least 
a portion of said at least one sample flow pathway. 

C laim 17 (withdrawn) ; 

The method of Claim 1 6, wherein said thermal transfer member cycles through said at least 
two temperatures from about 2 to about 35 times while said sample is continuously flowing through 
said at least a portion of said at least one sample flow pathway. 
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Claim 18 (wi thdr awn): 

The method of Claim 16, wherein at a portion of a plurality of sample flow pathways arc 
simultaneously cycled between said at least two temperatures while a plurality of samples arc 
simultaneously flowing through said sample flow pathways. 

Claim 19 (withdrawn): 

The method of Claim 1 8, wherein said biochemical or chemical reaction comprises anucleic 
acid amplification procedure. 

Claim 20 (withdrawn) : 

The method of Claim 19, wherein said nucleic acid amplification procedure comprises 
polymerase chain reaction. 

Claim 21 (wi thdrawn): 

The method or Claim 19 further comprising determining the identity of at least one 
polymorphic nucleotide in the product of said nucleic acid amplification procedure. 

A process for carrying out biochemical protocols on at least one sample, comprising: 
feeding at least one channel with a continuous flow of a solution containing at least one 

sample; 

injecting at least one reagent from a reagent reservoir into said channel, thereby mixing said 
sample and said reagent; and 

transferring heat between at least one thermal support and at least one temperature regulated 
portion of said at least one channel. 
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Claim 23 fwithdrawn) : 

The process According to Claim 22, wherein said feeding comprises applying a pressure 
di (Terence between a feed basin of said at least one channel and an outlet basin of said at least one 
channel 

Claim 24 (withdrawn) : 

The process according to Claim 22, further comprising detecting at least one physicochcmical 
parameter of said sample in said at least one channel. 

Claim 25 (withdrawn) : 

The process according to Claim 22, wherein a temperature of said solution is adjusted to a 
predetermined level when said solution runs through said at least one temperature regulated poilion 
of said at least one channel. 

C laim 26 (withdrawn) : 

The process according to Claim 22, further comprising cycling said at least one thermal 
support through at least two di fferent temperatures. 

Clai m 27 (withdrawn) : 

The process according to Claim 26, wherein said cycling is repealed 1 to 35 times while 
solution is running through said at least one portion of said at least one channel. - 

Claim 28 (withdrawn ): 

The process according to Claim 22, wherein a plurality of samples separated by separator* are 
sequentially introduced into said at least one channel. 

Claim 29 (withd rawn): 

The process according to Claim 22, wherein said feeding, said injecting, and said transferring 
are carried out simultaneously on a plurality of channels arranged in parallel. 
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Claim 30 (withdrawn): 

A process Tor carrying out in continuous flow al Jeast one temperature cycle on a solution 
containing at least one sample, comprising: 

feeding at least one channel with a continuous flow of said solution; 

running said solulion through at least one temperature regulated zone; and 

cycling said at least one temperature regulated zone successively through a temperature cycle 
of at least two temperatures in a predetermined temporal series, such that the solution undergoes said^ 
temperature cycle at least once in running through the at least one temperature regulated zone once. 

Claim 31 (withdrawn): 

Thcprocess according to Claim 30, further comprising detecting at least onephysicochcmical 
parameter of said sample in said channel. 

The process according to Claim 30, wherein said feeding comprises applying a pressure 
difference between a feed basin of said at least one channel and an outlet basin ofsaid at least one 
channel. 

CLai!TU35.(3H!tlld r 03Mii : 

The process according to Claim 30, wherein said feeding is sequentially repeated with a 
plurality of samples separated by separators. 

Claim 34 (withdrawn) : 

The process according to Claim 30, wherein said feeding, said running and said cycling are 
carried out simultaneously on a plurality oFchannels arranged in parallel. 
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CM m 35 ( withdrawn ): 

A process for amplifying nucleic acids, comprising: 

a) mixing at least one sample comprising said nucleic acids with reagents which arc 
suitable for amplifying nucleic acids to form at least one reaction mixture; 

b) feeding at least one channel with a continuous flow of said at least one reaction 
mixture; 

c) running said at least one reaction mixture through at least one temperature regulated 
zone; and 

d) cycling said temperature regulated zone through a temperature cycle of at least two 
tempera lures in a predetermined temporal scries, wherein the at least two temperatures, a duration of 
(he temperature cycle, and a rate of said running are preselected such that said at least one nucleic 
acid sample undergoes a dcnaturation-hybridization-elongalion cycle one or more times while 
flowing through said at least one temperature regulated zone. 

Cla im 36 (withdrawn) : 

The process according to Claim 35, wherein said feeding comprises applying a pressure 
difference between a feed basin of said at least one channel and an outlet basin of said at least one 
channel. 

Claim 37 (withdrawn): 

The process according to Claim 35, wherein said channel is formed in a microfluidic 
substrate. 

Claim 38 (withdrawn ^: 

The process according to Claim 35, wherein said microfluidic substrate consists essentially of 

silicon. 
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Claim 39 (withdrawn! : 

The process according to Claim 35, in which said feeding is sequentially repeated with a 
plurality of nucleic acid samples separated by separators. 

Claim 40 (withdraw n): 

The process according to Claim 35, in which steps a), b), c) and d) arc carried out 
simultaneously on a plurality of channels arranged in parallel 

Claim 41 (withdrawn) : 

A process for identifying in continuous flow at least one nucleotide in at least one target 
nucleic acid, comprising: 

a) feeding a channel with a continuous flow of a solution comprising said at least one 
target nucleic acid; 

b) injecting a microscqucncing reagent comprising a microscqucncing buffer, at least 
ouc microscqucncing primer, at least one ddNTP and a polymerase into said channel, Ihereby mixing 
said nucleic acid solution and said reagent; 

c) running the solution through at least one temperature regulated zone in such away as 
to produce at least one cycle comprising denaturation of said at least one target nucleic acid, 
hybridization of said nucleic acid with said at least one microsequencing primer, and incorporation 
of a ddNTP which is complementary to the nucleotide to be identified at a 3* end of said primer; and 

d) identifying the nucleotide which has been incorporated at the 3* end of the 
microscqucncing primer* 

The process according to Claim 41, wherein said feeding comprises applying a pressure 
difference between a feed basin of said channel and an outlet basin of said channel. 
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CJ ai m 43, ( wi t hd ra wii) : 

The process according lo Claim 41, further comprising amplifying said at least one target 
nucleic acid prior to performing said method for identifying at least one nucleotide, wherein said at 
least one target nucleic acid sequence is amplified using a mclhod comprising: 

a) mixing at least one sample comprising said nucleic acids with reagents which are 
suitable for amplifying nucleic acids to form at least one reaction mixture; 

b) feeding at least one channel with a continuous flow of said at least one reaction 
mixture; 

e) running said at least one reaction mixture through at least one temperature regulated 
7X)nc; and 

d) cycling said temperature regulated *one through a temperature cycle of at least two 
temperatures in a predetermined temporal scries, wherein the at least two temperatures, a duration of 
the temperature cycle, find a rale of said running are preselected such that said at least one nucleic 
acid sample undergoes a deiiaturation-hybridizalion-elongalion cycle one or more times while 
flowing through said at least one temperature regulated zone. 

Cla i m 44 (with d rawn ): 

The process according to Claim 41 , wherein the ddNTPs arc labelled with fluorophorcs and 
wherein the fluorescence of the incorporated ddNTP is detected. 

Claim 45 (withdrawn) : 

The process according to Claim 44, in which said feeding, said injecting and said running arc 
carried out simultaneously on a plurality of channels arranged in parallel 

Cl aim 46 (withdrawn) : 

A process for detecting in continuous flow at least one nucleotide in at least one target 
nucleic acid, comprising: 

a) feeding a channel with a continuous flow of a solution containing at least one target 
nucleic acid; 
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b) injecting the reagent for amplifying a region of the al least one target nucleic acid 
which carries al least one nucleotide to be detected into said channel from a first reagent reservoir; 

c) running the solution through at least one temperature regulated zone in such a way 
lh;il the nucleic acid undergoes a dcnaturation-hybridization-clongation cycle one or more times; 

d) injecting lite reagent for pun Tying the amplification product into said channel from a 
second reagent reservoir; 

o) running the solution through at least one temperature regulated /.one to carry out a 
purification reaction; 

f) injecting thcinicroseqnencing reagent comprising the microscqucncing buffer, at least 
one microscqucncing primer, at least one ddNTP and a polymerase into said channel from a third 
reagent reservoir; 

g) running the reaction mixture through at least one temperature regulated zone in such a 
way as to produce at least one cycle comprising the denaturation of the target nucleic acid, the 
hybridization of said nucleic acid with the at least one microsequenciug primer, and Iho 
incorporation of the ddNTP which is complementary to the nucleotide to be delected, at the 3* end of 
said primer; and 

h) delecting at least one ddNTP which is incorporated at the 3' end of the 
microscqucncing primor, 

Clai m 4£ (withd rawn) : 

The process according to Claim 46. wherein said feeding comprises applying a pressure 
difference between a feed basin of said channel and an outlet basin of said channel. 



The process according to Claim 46, wherein in steps c) and e), the temperature regulated zone 
is brought successively to at least two temperatures in a temporal scries which forms at least one 
cycle. 
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Claim 49 (withdrawn) : 

The process according to Claim 46, wherein the ddNTPs are labelled with fluorophorcs, and 
wherein in step h) the fluorcsence of the incorporated ddNTP is detected. 

Claim 50 (withdrawn) : 

The process according to Claim 46, wherein the reagent for the purification comprises an 
exonucleasc and an alkaline phosphatase. 

Clnim 51 (wit hdr awn): 

The process according to Claim 46, wherein steps a), b), c), d), e), f), g) and h) arc carried out 
simultaneously on a plurality of channels arranged in parallel. 

Claim 52 (previously presented): 

The device of Claim 1 , wherein said device comprises a microfluidic substrate comprising at 
least one temperature regulated 7xme which is capable of cycling between at least two temperatures, 
and at least one constant temperature zone. 

Claim S3 (previously present^): 

The device of Claim 1 , wherein said device comprises a microfluidic substrate comprising 
scvoral temperature regulated zones capable of cycling between at least two temperatures. 

Claim 54 (previously presented) : 

The device of Claim 1, wherein said flowing sample goes through a plurality of temperature 
cycles as it travels through the temperature regulated zone. 

Clai m 55 (previously presented) : 

The device of Clnim 8, wherein said channels are fed in series with different samples 
separated from each other by separators, 
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Claim 56 (previou sly presented): 

The device of claim 8 wherein the portion of the channel which crosses the temperature 
regulated zone is rectilinear. 

Claim 57 (previousl y presented) : 

The device of Claim 1, wherein said device comprises one temperalure regulated zone. 
Claim 58 fnroviouslv presented) : 

The device of Claim 2, wherein the force generated by said force supplying member is 
pressure. 

Claim 59 (previou sly presented) : 

The device of Claim 58, further comprising a sample supplier which supplies a sample to said 
at least one pathway. 

Claim 60 (previously presented) : 

The device of CJai in 59, further comprising at least one inlet basin positioned at a first end of 
said at least one pathway such that said sample supplier supplies said sample to said inlet basin and 
said sample travels from said inlet basin to said at least one pathway. 

£ lai m 61 (prgviously presented): 

The device of Claim 60, further comprising at least one outlet basin positioned at a second 
end of said pathway. 

Claim 62 (previously presonLed) : 

The device of Claim 61 , further comprising at least one reagent supplier positioned between 
said inlet basin and said outlet basin. 
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Claim 63 (previously presented) : 

The device of Claim 62, wherein said device comprises a plurality of said pathways. 
Cl aim 64 (previously presented) : 

The device of Claim 58, wherein said microfluidic substrate consists essentially of silicon, 
Claim 65 (previously presented ): 

The device of Claim 58, further comprising a detector for measuring a physicochcmical 
property of a biological sample. 

Claim 66 ( canceled) 

The device of Claim 58, wherein said device comprises a microfluidic substrate comprising 
at least one temperature regulated zone which is capable of cycling between at least two 
temperatures, and at least one constant temperature zone. 

Claim 68 (prevjjpyjjlypr^CTtaft: 

The device of Claim 58, wherein said device comprises a microfluidic substrate comprising 
more than one temperature regulated zone capable of cycling between at least two temperatures. 

Claim 69 (previ ously presented) : 

The device of Claim 58, wherein said flowing sample goes through a plurality of temperature 
cycles as it travels through the temperature regulated zone. 

Claim 70 (previously presented) : 

The device of Claim 63, wherein said pathways comprise channels arranged in parallel, and 
wherein said channels arc fed in scries with different samples separated from each other by 
separators. 
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Clainy 71 ( prev iously presented): 

The device of Claim 70 wherein the portion of the channel which crosses the temperature 
regulated zone is rectilinear. 

C laim 72 (previously presented 1 ) : 

The device of claim 1, wherein said device further comprises at least one Ihermostalling 
means that cycles said temperature regulated zone between said at least two different and 
predetermined temperatures. 

* 

Claim 73 (previously presented) : 

The device of claim 1 , wherein said at least one temperature regulated zone cycles between - 
5°Cand 150°C. 

Claim ,74_ (previously prese nted) : 

The device of claim 1, wherein said at least one temperature regulated zone cycles between 
20°Cand 40*C, 

Citim 7? (previously prssgnigdk 

The device of claim 1 , wherein said at least one temperature regulated zone cycles between 
57°C,72 0 C,and94°C. 

Claim 76 (previousl y presented) : 

The device of claim 1 , wherein said at least one temperature regulated zone cycles between 
37°C and 94°C- 
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Claim 77 (previously presented) : 

The device of claim 1 , wherein said at least one temperature regulated /one cycles between 
S5°C and 94°C 

Claim 7S iPl^9^^A^SS&9»t!^l' 

The device of claim 1, wherein said at least one temperature regulated zone cycles between 
6S°C and 94°C. 

Claims 79- 86 (cance led) 

Claim 87 (previously presented) : 

The device of claim 1 , wherein said at least one of temperature regulated /one cycles al 25°C 
and 42.5°C. 

Claim 88-89 (canceled) 

Ctoim 90 (prpviiQi^lyj?r.Q5gttt£<il: 

The device of claim 1, wherein said device furtlier comprises temperature sensors in each 
temperature regulated /.one. 

Q] ? i ni91 (previously presented) : 

The device of claim 90, wherein said temperature sensors arc two thermocouples and a 
platinum sensor. 

The device of claim 1, further comprising at least one inlet basin, at least one outlet basin and 
at least one sample that is continuously and unidirectionally flowing between said at least one inlet 
basin and said al least one outlet basin through said sample pathway. 
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Clai m 93 (new) : 

The device of claim 1 a further comprising at least one inlet basin positioned at a first end of 
said at least one sample pathway and at least one outlet basin positioned at a second end of said at 
least one pathway. 

The device of claim 92, comprising a series of samples that arc continuously and 
unidireclionally flowing through said at least one sample pathway, said samples being separated by 
separators. 
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